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Brian
McNerney [a] , Suresh Mummadi [a] , Fernando Hung-Low [a] , David B. Cordes [b] , Daniel K.
Unruh [a] , Clemens Krempner* The synthesis, structures and reactivity of the spirocyclic yttrium and lanthanum disiloxides In the past half century, rare earth metal siloxides [1] have gained some popularity primarily due to their potential as homogeneous catalysts in polymerization catalysis [2] [3] [4] , as precursors for the formation of metal oxides and silicates [5] [6] [7] , and as models for silica-supported lanthanide metal heterogeneous catalysts. [8] [9] [10] [11] [12] [13] In particular work by the Edelmann group has resulted in significant advancements in the synthesis of rare earth metal complexes supported by the tetraphenyldisiloxanediolate dianion, [(Ph 2 SiO) 2 O] 2-. [12] [13] [14] [15] [16] [17] [18] [19] [20] Our group recently synthesized a sterically overloaded silanediol of formula (CH 2 SiR 2 OH) 2 (1),
where R = Si(SiMe 3 ) 2 Me, and demonstrated that its deprotonated form serves as a dianionic chelating spectator ligand for aluminum alkyls, hydroxides and alkoxides. [21] One of these complexes, a monomeric aluminum isopropoxide (Scheme 1) proved to be one of the most active MPV
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catalyst for the reduction of ketones and aldehydes reported so far. [22] Key to its high activty was its monomeric nature enforced by the bulkiness of the supporting disiloxide ligand. Based on these results, we reasoned that sterically overloaded disilanol 1 might be the ideal ligand for the synthesis of heteroleptic and salt-and adduct-free rare earth siloxide complexes, the latter potentially useful as Lewis acid catalysts.
Scheme 1.
Synthesis of sterically overloaded aluminum disiloxides.
We first attempted to prepare the heteroleptic yttrium and lanthanum disiloxides of formula A C C E P T E D M A N U S C R I P T
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Single crystals of 3 and 4 were grown from toluene and analyzed by X-ray crystallography; the structures are shown in Figures 1 and 2 . Two independent molecules were found in the unit cell of lanthanum siloxide 3; for clarity only one is shown in Figure 1 . The results of the X-ray analysis of 3 and 4 clearly confirm homoleptic, tetra-coordinated lanthanum and yttrium complexes each with distorted tetrahedral geometry. Note that this is an uncommon structural motif for rare-earth metal siloxides, as previous work using the sterically less demanding
, have displayed "ate" complexes or salt adducts with distorted octahedral or distorted bipyramidal coordination environments. [11] [12] [13] [14] [15] [16] [17] [18] [19] As expected, it
was not possible to locate the OH protons necessary for balancing the overall zero charge. Inspection of the La-O distances in one of the two independent molecules of 3 (not shown in 3 despite its lower coordination number.
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In conclusion, we have successfully prepared the first homoleptic, spirocyclic yttrium and lan- a CN = coordination number of M (M = Y or La)
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Experimental section
All air-and moisture-sensitive manipulations were carried out using standard vacuum line, Schlenk or cannula techniques or in a Vacuum Atmospheres OMNI inert atmosphere drybox containing an atmosphere of purified nitrogen. THF, toluene and hexanes and were distilled under nitrogen from alkali metals and stored over 4 Å molecular sieves prior to use. C 6 D 6 was purchased from Cambridge Isotopes, and dried and stored over 4 Å molecular sieves prior to use. X-ray diffraction data for all compounds were obtained on a Bruker Smart Apex II CCD diffractometer, using graphite-monochromated Mo-Kα radiation (λ = 0.71073 Å) at either 100 or 296 K. Intensity data were collected using ω-steps accumulating area detector images spanning at least a hemisphere of reciprocal space. All the data were corrected for Lorentz polarization effects. A multi-scan absorption correction was applied using SADABS. [26] Structures were solved by direct methods and refined by full-matrix least-squares against F 2 (SHELXTL [27] ). All C-H hydrogen atoms were assigned riding isotropic displacement parameters and constrained to idea- 
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